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inclination	 remain	 controversial.	 Systematic	 reviews	 conducted	 by	
Polido	et	al.	and	by	Lin	and	Eckert	analysed	and	compared	the	implant	
number	and	inclination,	respectively.	For	partially	dentate	(or	eden-





Material	 options	 continue	 to	 expand	 for	 fabrication	 of	 both	
dental	 implants	 and	 prostheses.	 A	 systematic	 review	 conducted	















dontics	 and	 dental	 implants.	 Systematic	 reviews	were	 developed	 according	 to	 fo-
cused	 questions	 addressing	 (a)	 the	 number	 of	 implants	 required	 to	 support	 fixed	




















two-	piece	zirconia	 implants	 should	be	used	with	caution	as	a	 result	of	 insufficient	
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est	 that	could	potentially	 influence	 the	direction	of	 the	consensus	
deliberations.	No	conflicts	of	interest	were	identified.
2  | NUMBER OF IMPL ANTS PL ACED FOR 
COMPLETE ARCH FIXED PROSTHESES:  A 














rates	associated	with	 the	use	of	 fewer	 than	 five	 implants	when	
compared	 to	 five	 or	 more	 implants	 when	 supporting	 a	 fixed	
dental	prosthesis.	This	statement	is	based	on	outcomes	reported	
in	 93	 studies	 (9	 RCTs,	 42	 Prospective	 and	 42	 Retrospective)	
with	 a	 median	 follow-up	 of	 8	years	 (range:	 1–15	years).
2. There	 is	 no	 statistically	 significant	difference	 in	outcomes	 (im-
plant	 and	 prosthesis	 survival)	 for	 full-arch	 FDPs	 in	 the	maxilla	




reported	 numbers	 of	 implants	 for	 the	 maxilla	 (1	 RCT,	 13	
Prospective	and	14	retrospective),	and	from	the	19	papers	that	









comes	 for	 five	 or	 more	 implants	 reported	 use	 of	 six	 implants	
positioned	in	a	parallel	configuration	and	utilizing	an	immediate	
loading	protocol	(20	reports	with	a	median	follow-up	of	8	years).
3. There	 is	no	statistically	significant	difference	(p	<	0.05)	 in	out-
comes	(implant	and	prosthesis	survival)	for	full-arch	FDPs	in	the	
mandible	supported	by	 less	than	five	 implants	 (median	follow-
up	of	5.5	years)	when	compared	to	five	or	more	implants	 (me-
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2.3 | Clinical recommendations
1. The	final	prosthetic	plan	should	be	considered	when	developing	
a	 surgical	 plan	 for	 implant	 treatment	 of	 edentulous	 arches.	





















However,	 the	 impact	 of	 future	 implant	 loss/complications	 on	
prosthesis	support	should	be	considered	when	choosing	implant	

















crease	 implant	 distribution	 or	 number	 in	 response	 to	 the	 pros-
thetic	plan.	These	procedures	are	more	invasive	and	challenging,	
increasing	the	level	of	clinician	skill	and	experience	required.
2.4 | Recommendations for future research
1. There	 is	 a	 need	 for	 additional	 randomized	 clinical	 trials	 com-















3  | CLINIC AL PERFORMANCE OF 
INTENTIONALLY TILTED IMPL ANTS VERSUS 
A XIALLY POSITIONED IMPL ANTS
3.1 | Preamble






prostheses.	 Primary	 outcomes	 evaluated	 were	 implant	 and	 pros-
thesis	 survival	 rates.	 Secondary	 outcomes	 included	 peri-	implant	
marginal	 bone	 loss,	 soft	 and	 hard	 tissue	 complications,	 prosthetic	
complications	and	subjective	patient-	centred	outcomes.
3.2 | Consensus statements
1. There	 is	 no	 statistically	 significant	 difference	 in	 primary	
outcomes	 (survival	 rates	 for	 implant	 and	 prosthesis)	 or	 sec-
ondary	 outcomes	 (peri-implant	 marginal	 bone	 loss,	 soft	 and	
hard	 tissue	 complications,	 prosthetic	 complications	 and	 pa-
tient-centred	 outcomes)	 for	 implants	 placed	 in	 an	 axial	 or	
in	a	tilted	configuration	when	used	to	support	full-arch	FDPs.	
This	 statement	 is	 based	 on	 20	 studies	 (2	 RCTs,	 1	 CT	 and	
17	 Prospective	 Cohort).
2. The	 most	 common	 complications	 associated	 with	 an	 interim	
full-arch	fixed	acrylic	resin	prosthesis	were	prosthesis	fracture,	
screw	 loosening	 and	 fracture	 of	 the	 veneering	material.	 This	
statement	 is	 based	 on	 20	 studies	 (2	 RCTs,	 1	 CT	 and	 17	
Prospective	Cohort).
3. For	 definitive	 prostheses,	metal	 framework	 fracture	was	 un-
common.	More	commonly	encountered	complications	included	
wear	 or	 fracture	 of	 the	 veneering	material	 or	 artificial	 teeth,	
need	for	re-adaptation	of	prostheses	to	tissue	to	compensate	
for	 continuing	 resorption,	 abutment	 or	 prosthetic	 screw	










for	 full-arch	 FDPs.	When	 conditions	 allow	 implants	 should	 be	
positioned	 axially.	 If	 anatomic	 limitations	 or	 prosthetic	 indica-
tions	 exist,	 the	 posterior	 implants	 can	 be	 intentionally	 tilted.
3.4 | Recommendations for future research
1. Direct	 randomized	 controlled	 clinical	 trials	 or	 non-randomized	
comparative	 cohort	 studies	 with	 longer	 follow-up	 periods	 and	
larger	 study	 populations	 should	 be	 designed	 to	 specifically	
address	 the	 questions	 of	 implant	 and	 prosthesis	 performance	
when	 using	 intentionally	 tilted	 or	 axially	 placed	 implants	 to	
support	 full-arch	 FDPs.
4  | IMPL ANT PL ACEMENT AND LOADING 
PROTOCOL S.  A SYSTEMATIC RE VIE W
4.1 | Preamble
This	 systematic	 review	 evaluated	 the	 scientific	 evidence	 relat-




Furthermore,	 patient-	 and	 site-	specific	 criteria	 for	 selecting	 the	




4.2 | Definition of terms as described in: 













































1. The	 newly	 proposed	 classification	 assessing	 both	 the	 timing	
of	 implant	placement	and	 loading	combinations	allows	for	com-
prehensive	 treatment	 selection.


















a	 clinically	 documented	protocol.	 The	 survival	 rate	was	98%	
(median	99,	range	83%–100%).





2019,	 after	 publication:	 ‘immediate	 placement’	 changed	 to	
‘late	 placement’]	 The	 survival	 rate	 was	 98%	 (median	 100,	
range	95%–100%).
5. When	considering	placement/loading	protocols,	there	are	factors	






1. Treatment	 planning	 for	 implant	 therapy	 should	 commence	 once	
the	 indication	 for	 tooth	 extraction	 has	 been	 confirmed.	 Both	
the	 implant	 placement	 and	 loading	 protocol	 should	 be	 planned	
prior	to	tooth	extraction.	The	selection	of	the	implant	placement	

















fits	 of	 the	 different	 implant	 placement	 and	 loading	 protocols	
and	the	associated	risks	should	be	taken	into	consideration.
4. Immediate	 placement	 and	 immediate	 restoration/loading	 (type	
1A)	is	a	complex	surgical	and	prosthodontic	procedure	and	should	
only	be	performed	by	clinicians	with	a	high	 level	of	clinical	skill	
and	 experience.	 Type	 1A	 protocol	 should	 only	 be	 considered	















ing	 simultaneous	 bone	 augmentation	 procedures.	 Conventional	
loading	(type	2-3C)	is	well	documented	and	is	recommended	with	
early	 implant	 placement.	 Immediate	 (type	 2-3A)	 and	 early	 (type	




able	 of	 the	 placement	 time	 options,	 due	 to	 the	 risk	 of	 alveolar	
ridge	 resorption	 and	 reduction	 in	 bone	 volume,	 as	 well	 as	 ex-
tended	treatment	time.	When	late	placement	is	indication	for	pa-
tient-	 or	 site-related	 reasons,	 an	 alveolar	 ridge	 preservation	
procedure	is	recommended.
7. In	the	case	of	late	implant	placement,	early	loading	(type	4B)	and	
conventional	 loading	 (type	 4C)	 are	 well-documented	 protocols	
and	may	be	considered	routine.	Late	implant	placement	with	im-
mediate	loading	(type	4A)	may	be	considered	when	patient-cen-
tred	 advantages	 are	 present,	 and	 the	 criteria	 for	 immediate	
restoration/loading	are	met.
4.5 | Recommendations for future research
1. For	 future	 research	 in	 placement/loading	 protocols,	 it	 is	 recom-
mended	 that	 “Intention	 to	 treat”	 analyses	 are	 conducted	 and	
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5  | PERFORMANCE AND OUTCOMES OF 
ZIRCONIA DENTAL IMPL ANTS
5.1 | Preamble
In	recent	history	(since	2000s),	numerous	zirconia	implant	types	ex-
hibiting	different	physical	 properties	 and	designs	have	been	 intro-
duced	to	the	dental	market.	This	systematic	review	was	undertaken	
to	 evaluate	 the	performance	of	 these	 implants.	 Primary	outcomes	




classified	 into	 two	 separate	 groups,	 those	 currently	 commercially	
available	(CA),	and	those	no	longer	commercially	available	(NCA).
5.2 | Consensus statements
1. The	 published	 data	 for	 CA	 zirconia	 implants	 only	 allow	 valid	
statements	 for	 one-piece	 designs.	 This	 statement	 is	 based	 on	
nine	clinical	studies	(8	Prospective	and	1	Retrospective)	including	
510	 implants	 followed	 for	 1-year,	 and	 five	 clinical	 studies	 (5	
Prospective)	 including	 192	 implants	 followed	 for	 2	years.
2. Comparing	survival	rates	of	CA	one-piece	zirconia	implants	with	
published	 data	 on	 titanium	 implants,	 1-year	 (98%)	 and	 2-year	
(97%)	results	showed	similar	outcomes.	This	statement	 is	based	
on	nine	clinical	studies	(8	Prospective	and	1	Retrospective)	includ-
ing	510	 implants	 followed	 for	1	year,	and	 five	clinical	 studies	 (5	
Prospective)	including	192	implants	followed	for	2	years.
3. The	survival	rates	of	CA	one-piece	zirconia	implants	are	statisti-
















1. Based	 on	 available	 data	 (up	 to	 2	years),	 the	 use	 of	 one-piece	
CA	 zirconia	 implants	 can	 be	 recommended	 in	 cases	 where	 a	
one-piece	 soft	 tissue	 level	 implant	with	 a	 cemented	 prosthesis	








5.4 | Recommendations for future research
1. More	data	and	clinical	studies	are	needed	regarding	the	clinical	




ternative	 to	 the	 limited	 indications	 given	 for	 the	 one-piece	 im-
plant	design.
6 | SURVIVAL AND COMPLICATION RATES 
OF ZIRCONIA CERAMIC AND METAL CERAMIC 
SINGLE IMPLANT SUPPORTED CROWNS
6.1 | Preamble
The	 aim	 of	 this	 systematic	 review	was	 to	 evaluate	 the	 available	
scientific	evidence	on	 the	 survival	 and	complication	 rates	of	ve-
neered	zirconia	ceramic	crowns	when	compared	to	metal	ceramic	
implant	 supported	 crowns.	 The	 primary	 outcome	 of	 this	 review	
was	the	comparison	of	the	survival	rates	of	the	veneered	zirconia	
and	metal	 ceramic	 crowns.	 Secondary	 outcomes	 reviewed	were	
biological	 complication	 rates,	 technical	 complication	 rates	 and	
aesthetic	failure	rates.
6.2 | Consensus statements
1. Zirconia	 ceramic	 and	 metal	 ceramic	 implants	 supported	 SCs	
exhibit	 similar	 5-year	 survival	 rates.	 This	 applies	 to	 both	 an-
terior	 and	 posterior	 regions.	 This	 statement	 is	 based	 on	 36	




substantial	 (13%–16%	or	 1	 SC	 out	 of	 6)	 for	 implant	 supported	
SCs.	 This	 statement	 is	 based	 on	 11	 of	 the	 included	 trials	 (6	
Prospective	and	5	Retrospective).
3. There	is	no	statistically	significant	difference	between	the	5-year	
biological	 outcomes	 of	 zirconia	 ceramic	 and	metal	 ceramic	 im-
plant	 supported	 SCs,	 that	 is,	 peri-implant	 mucosal	 lesions	 and	




chipping	 between	 the	 two	 types	 of	 implant	 supported	 SCs	 at	
5	years.	There	 is	also	no	difference	 in	other	 technical	 complica-
tions	 such	 as	 the	 incidences	of	 fracture	of	 the	 abutment,	 abut-
ment	 screw	 or	 occlusal	 screw	 and	 loss	 of	 retention	 (cemented	
SCs).	 However,	 catastrophic	 core	 fractures	 occur	 significantly	
more	 often	 with	 zirconia	 ceramic	 implant	 supported	 SCs.	
Furthermore,	abutment	screw	or	occlusal	screw	loosening	occurs	
more	frequently	with	metal	ceramic	implant	supported	SCs.	This	
statement	 is	 based	 on	 36	 clinical	 trials	 (22	 Prospective	 and	 14	
Retrospective).
5. The	risk	of	aesthetic	failure	is	lower	for	zirconia	ceramic	SCs	when	
compared	 to	metal	ceramic	SCs.	This	 statement	 is	based	on	12	
clinical	trials	(8	Prospective	and	4	Retrospective).
6.3 | Clinical recommendations
1. For	 anterior	 and	 posterior	 implant	 supported	 SCs,	 both	 metal	
ceramic	 and	 zirconia	 ceramic	 can	 be	 recommended.
2. The	 selection	of	 the	prosthetic	material	 should	be	based	on	
the	 aesthetic	 expectations	 and	 general	 demands	 of	 the	
patients.
3. Patients	should	be	informed	about	the	likelihood	and	incidence	
of	 biological	 and	 technical	 complications	 for	 both	 types	 of	
crowns,	 as	 a	 substantial	 amount	 of	 time	 and	 effort	 may	 be	
needed	for	maintenance.	Patient	recall	visits	are	highly	recom-
mended	 to	 reduce	 the	 risk	 of	 failure	 as	 a	 consequence	 of	
complications.
6.4 | Recommendations for future research
1. Monolithic	 ceramic	 crowns	 or	 micro-veneered	 ceramic	 crowns	
(facial	 veneering	 not	 including	 occlusal/functional	 areas)	 may	
be	 a	 promising	 alternative;	 however,	 scientific	 documentation	
is	 lacking.	 Future	 randomized	 controlled	 clinical	 trials	 should	
address	 the	 survival	 and	 complication	 rates	 of	 these	 more	












c.	 Catastrophic	 chipping—not	 repairable	 that	 is,	 failure	 of	 the	
prosthesis.
7  | SURVIVAL AND COMPLIC ATION 
R ATES OF ZIRCONIA CER AMIC AND METAL 
CER AMIC MULTIPLE UNIT FDPS
7.1 | Preamble
The	 aim	 of	 this	 systematic	 review	 was	 evaluation	 of	 available	
scientific	evidence	on	the	survival	and	complication	rates	of	ve-
neered	zirconia	ceramic	FDPs	when	compared	to	metal	ceramic	
implant	 supported	 FDPs.	 The	 primary	 outcome	 evaluated	 was	





1. Zirconia	 ceramic	 (veneered)	 implant	 supported	 FDPs	 exhibit	
significantly	 lower	 5-year	 survival	 rates	 than	 metal	 ceramic	
implant	supported	FDPs.	This	statement	is	based	on	14	studies	
reporting	 on	 932	 implant-supported	 metal	 ceramic	 FDPs	 (9	
Prospective,	 5	Retrospective)	 and	 three	 studies	 (2	Prospective	

















be	 recommended	 as	 a	 first	 treatment	 option.	 If	 utilized,	 the	
patients	 need	 to	 be	 informed	 about	 the	 risks	 for	 fractures	
of	 the	 framework	 and	 chipping	 of	 the	 veneering	 ceramic.
2. Metal	ceramic,	using	high	noble	(noble	metal	content	>	or	=60%	
and	gold	>	or	=40%)	or	noble	 (noble	metal	content	>	or	=25%)	
alloys,	 should	still	be	considered	as	 the	 first	option	 for	 implant	
supported	FDPs.
3. Due	to	the	high	costs	of	conventional	metal	ceramic	FDPs	and	fre-
quent	 technical	 problems	 associated	 with	 the	 veneered	 FDPs,	
monolithic	 zirconia	 may	 be	 an	 interesting	 alternative.	 However,	
clinical	medium-	to	long-term	outcomes	have	yet	to	be	sufficiently	
analysed.
     |  223MORTON eT al.
7.4 | Recommendations for future research
1. Monolithic	zirconia	implant	supported	FDPs	may	be	a	promising	
alternative;	 however,	 the	 scientific	 documentation	 is	 lacking.	
Future	 prospective	 clinical	 trials	 with	 a	 medium-	 to	 long-term	
follow-up	 should	 address	 the	 survival	 and	 complication	 rates	











6. Chipping	 of	 the	 ceramic	 should	 be	 clearly	 described	 as	 either	
minor	chipping	 (polishable),	major	chipping	 (repairable)	or	cata-
strophic	 chipping	 (not	 repairable)	 leading	 to	 failure	 of	 the	
prosthesis.
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